THE majority of the work encountered at a Port Hospital on the South Coast in connexion with casualties from Normandy in the few weeks immediately succeeding D-Day consisted of dealing with compound fractures (56%), with multiple soft tissue wounds (16%) and with chest wounds (16,); thus 88% of the 245 patients dealt with personally fell into these three groups.
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By DAVID TREVOR, M.S., F.R.C.S. THE majority of the work encountered at a Port Hospital on the South Coast in connexion with casualties from Normandy in the few weeks immediately succeeding D-Day consisted of dealing with compound fractures (56%), with multiple soft tissue wounds (16%) and with chest wounds (16,) ; thus 88% of the 245 patients dealt with personally fell into these three groups.
Resuscitation was an important part of the early treatment of these wounded soldiers; in most cases resuscitation had begun on the beaches in Normandy or in the L.S.T.s while crossing the Channel; many of the wounded had received several pints of blood before admission to the Port Hospital and required yet further transfusion before being fit for operative treatment. The large 'amount of blood that appeared necessary and was accommodated comfortably by the men was astonishing, e.g. a marine with multiple injuries including an abdominal injury required 22 pints over a period of sixteen days before being fit to travel further inland.
The cases requiring a good deal of resuscitation were those suffering from traumatic amputation of one or both limbs, compound fractures, gas gangrene infections and obviously where much blood had been lost such as in multiple soft tissue wounds. The blood was transfused at a moderate rate; few dangers were encountered, but care was taken not to transfuse many pints of blood to patients suffering from blast injury effects, or to patients suffering from chest wounds for fear of precipitating pulmonary cedema which actually happened in one case.
Rest was an important factor in recovery. for some of the wounded had been engaged in heavy fighting for several days without any sleep, and subsequent to being wounded, had experienced a rather uncomfortable journey across the Channel lying on a hard stretcher in some instances for two or three days. A few hours' sleep on a comparatively soft bed improved their general condition remarkably.
Chemotherapy was carried out on the wounded unless contra-indicated; as a prophylactic 25 to 30 g. of sulphathiazole were given over a period of five days; but with heavy wound infection the dosage was increased to a -much greater quantity over a shorter period of time. In cases of multiple soft tissue wounds it was important to realize that 10 to 15 g. of sulphathiazole could easily be insufflated into one wound, e.g. extensive thigh or buttock uound; so that during the whole operation the patient would probably receive 30 to 40 g.; obviously this was to be avoided.
Where there was the least likelihood of Clostridium infection anti-gas gangrene serum in large doses, 100,000 to 150,000 units in three doses, were given in the blood drip. In addition penicillin as the sodium salt in solution was given intramuscularly at three-hourly intervals in doses of 15,000 units over a period of four or five days.
Amongst the compouind fractures dealt with were 40 patients with 41 compound fractures of the shaft of the femur. Irrespective of the site of fracture they could be classified into two groups. The majority had a perforating wound, a small entry and a large rugged exit wound; the thigh had a certain amount of swelling but there had been some subcutaneous drainage and decompression of the thigh by reason of laceration and destruction of the tight fascial band around the thigh by the exit wound, with the result that the tenderness and associated pain were not nearly so much as in the other type where an entry wound existed alone. 1n this latter group the penetrating wound had produced a small skin lesion, a small hole in the fascia which Drevented any subcutaneous drainage; furthermore it was generally found blocked by a piece of swollen muscle thereby sealing the track; consequently the interior of the thigh where there was a good deal of muscle destruction and hemorrhage became an incubator for all infected foreign material such as dirt, clothing,, &c., carried in by the missile was retained. In this type of case the thigh, unless adequately and early decompressed, rapidly becomes the site of an anaerobic infection. Unless this is appreciated the small skin wound may be adequately dealt with, but the small fascial wound considered of no great importance and adequate decompression of the thigh neglected.
These compound fractured femurs should be regarded as an extensive muscle injury rather than a bone injury; the skin and fascial wounds should be incised for an adequate length in the long axis of the limb, the fascia being again divided transversely at each end of the wound; the damaged muscle and all retained foreign material should be excised uncompromisingly-the whole track, if possible, should be excised right down to the depths of the wound with the aid of retractors: in the perforating wound each side of the thigh should be dealt with separately so that at the end of the operation a complete track exists through the thigh. The object should be to allow free and unhindered drainage without any danger of "pocketing." (Coloured lantern slides were shown illustrating""Tobruk plasters" and thoraco-humeral plaster box.) Six patients with fractured femoral shaft required amputation, 2 on account of the severity of the injury involving the knee-joint, 2 on account of gas gangrene infection and 2 on account of vascular gangrene. Twelve patients with established gas gangrene infection were encountered; 4 massive infection of the lower limb, 8 with localized infection of which 7 had a muscle group involved while 1 patient had the Clostridium infection confined to the subcutaneous tissue only. 5 of the cases were associated with fracture; 7 with soft tissue wounds involving thigh or buttock muscles. Cultures from many wounds revealed the presence of Clostridium welchii without any clinical evidence of established infection.
These patients had been wounded several days previously and they had lain about in open country with deep soft tissue wounds with a certain amount of haemorrhage. On arrival their general condition was recorded as poor; much rapid resuscitation was required to fit them for operation; all made satisfactory recoveries, except one who arrived moribund and died before any treatment could be instituted.
The appearance of the flesh wound did not always reveal the true nature of the lunderlying condition in the limb, e.g. a soldier arrived with an apparently healthy excised posterior thigh wound but in a poor general condition; in view of this latter state exploration of the wound was determined-the whole of the hamstring muscles were found gangrenous and required excision from buttock to behind the knee. Incidentally this soldier had received a considerable amount of penicillin but the circumstances were such that his primary operation had been inadequate. Fifteen patients with vascular injuries to the limbs were encountered; 5 in the upper and 10 in the lower limb; 11 of these cases developed gangrene of the distal portion of the limb-this is rather surprising considering that these patients were healthy young subjects whose collateral circulation should be adequate when the main vessel of a limb is occluded. Concomitant damage to soft tissue causing thrombosis in the surrounding vessels and extending to the collateral circulation no doubt contributed to the production of gangrene. Associated injury to accompanying peripheral nerves has the same effect by sympathetic stimulation causing spasm in the collateral circulation. e.g. A soldier was admitted with a cold useless right upper limb following on a mortar bomb wound in the right axilla. Exploration revealed a piece of metal lodged in the third part of the axillary artery and pressing on the brachial plexus; removal of the metal revealed the necessity of ligaturing the vessel. Within a few hours the limb was warm, without pain and had recovered its function, the irritation to the brachial plexus had been removed and with it the sympathetic stimulation to the collateral circulation. Again, of 3 cases of ligature of the brachial artery in the middle of the arm in almost precisely the same place and with approximately the same amount of soft tissue wound, 2-patients with peripheral nerve injury developed gangrene of the hand, while the remaining patient who apparently had no nerve injury suffered no gangrene.
With distal gangrene of a limb and with a more proximal compound fracture it was considered unwise to wait a lengthy period of time for a line of demarcation to develop for the deep recesses of the wound soon became infected owing to diminished vitality; pus would then track upwards in the limb in the deep tissue space causing tox;emia although superficially the wound seemed unchanged.
Lastly, 3 cases of compression fracture of the lumbar spine with associated abdominal symptoms and signs were admitted; they complained of abdominal pain, while examination of the abdomen revealed board-like rigidity and tenderness simulating an acute abdomen; however, their general con4lition was good and there was no free fluid in abdomen, no diminished liver dullness or tenderness Per rectutm. During the next twenty-four hours a certain amount of abdominal distension occurred which responded to continuous gastric suction, &c., and from here on the abdominal condition gradually cubsided and disappeared.
Looking back through records of cases seen in the past I remember a woman admitted to hospital in a moribund condition suffering from abdominal pain and tenderness following on an injury to her back; before anything in the nature of resuscitation could be performed she died. Post-mortem revealed a fractured spine with extensive retroperitoneal hoemorrhage. A similar case was recently under the. care of a colleague at the Port Ihospital where there was an extensive retroperitoneal h,tmorrhage but no intra-abdominal lesion to account for the abdominal symptoms. Therefore I venture to suggest that the cause of these complicating abdominal signs and symptoms in cases of fractured lumbar spine is probably due to an extensive retroperitoneal haemorrhage which is found in the first few hours after sustaining a compression fracture of one of the lumbar vertebrae causing irritation of the posterior parietal peritoneum. Distractionz of vertebral bodies by plaster bed.-During the active progressive phase of tuberculosis of the spine it is necessarv to separate the diseased vertebral bodies and to hold them immobilized. It is possible to achieve this with precision by means of a plaster bed. The patient is laid on his face. Pieces of felt are laid on the patient's back above and below the kyphos, so that a flat surface is formed. A complete layer of felt is then laid over all from the base of the neck to the bend of the knees. Plaster is applied and moulded in as well as possible ( fig. 1 ).
FIG. 1.
When the plaster has set and been mounted on a wooden frame, the additional pieces of felt are removed: the plaster is smoothed, and a small gutter made for the apex of the kyphos, if it is sharp. A felt lining is left in. The patient's back becomes moulded to the shape of the bed as he lies in it. Forces acting on the kyphos effect distraction
